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CLAIMS 
[Claim(s)] 

[Claim 1] Alkali free glass characterized by having the presentation of 2 0.05 - 2% of 
SiO(s) with weight percent, and not containing an alkali-metal oxide in essence. 40 - 
70%, aluminum 203 6 - 25%, B-2 03 5 - 20%, MgO 0 - 10%, CaO 0 - 15%, BaO 0 - 
30%, SrO 0 - 10%, ZnO 0 - 10%, Sn02 

[Claim 2] It is Si02 at weight percent. 40 - 70%, aluminum 203 6 - 25%, B-2 03 5 - 
20%, MgO 0 - 10%, CaO 0 - 15%, BaO 0 - 30%, SrO 0 - 10%, ZnO It has 0 - 10% of 
presentation. In the manufacture approach of the alkali free glass fabricated after 
fusing the raw-materials-for-glass formulation prepared so that it might become glass 
which does not contain an alkali-metal oxide in essence It is Sn02 as a clarifier to a 
raw-materials-for-glass formulation. The manufacture approach of the alkali free 
glass characterized by adding 0.05 to 2.0% of the weight. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the alkali free glass used as 
transparence glass substrates, such as alkali free glass, especially a display, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, alkali free glass is used as transparence 
glass substrates, such as a liquid crystal display. It is required that the bubble used 
as the display defect other than properties, such as thermal resistance and chemical 
resistance, should not be included in the alkali free glass used for a display 
application. 

[0003] As such alkali free glass, various glass is proposed from before, and these 
people have also proposed the alkali free glass of a Si02-aluminum2 03-B-2 03- 
CaO-BaO system in JP,63-74935,A. 
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[0004] 

[Problem(s) to be Solved by the Invention] Since an alkali-metal component is not 
contained, a vitrification reaction cannot occur easily, and alkali free glass which is 
used as a substrate for liquid crystal displays has the high viscosity of melt. 
Therefore, melting of this kind of alkali free glass is As 203 which can generate 
founding gas so much at the time of melting in this elevated temperature in the 
clarifier added in order to carry out at an elevated temperature and to lose the bubble 
in glass rather than the case of the glass containing alkali for this reason. It is used. 
[0005] However, As 203 Toxicity may be very strong, and may pollute an 
environment at the time of the production process of glass, or processing of waste 
glass etc., and the use is being restricted. 

[0006] The purpose of this invention is As 203 as a clarifier. It is offering the alkali 
free glass with which the bubble which does not use it but moreover serves as a 
display defect does not exist, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] These people are As 203 as a clarifier, as a result 
of conducting various experiments. It is Sn02 to instead of. By using it, it finds out 
that the above-mentioned purpose can be attained and proposes as this invention. 
[0008] That is, the alkali free glass of this invention is Si02 at weight percent. 40 - 
70%, aluminum 203 6 - 25%, B-2 03 5 - 20%, MgO 0 - 10%, 0 - 15% of CaO(s), 
BaO 0 - 30%, SrO 0 - 10%, ZnO 0 - 10%, Sn02 It has 0.05 - 2% of presentation, and 
is characterized by not containing an alkali-metal oxide in essence. 
[0009] Moreover, the manufacture approach of the alkali free glass of this invention It 
is Si02 at weight percent. 40 - 70%, aluminum 203 6 - 25%, B-2 03 5 - 20%, MgO 0 
- 10%, CaO 0 - 15%, BaO 0 - 30%, SrO 0 - 10%, ZnO It has 0 - 10% of presentation. 
It sets to the manufacture approach of the alkali free glass fabricated after fusing the 
raw-materials-for-glass formulation prepared so that it might become glass which 
does not contain an alkali-metal oxide in essence, and is Sn02 as a clarifier to a raw- 
materials-for-glass formulation. It is characterized by adding 0.05 to 2.0% of the 
weight. 
[0010] 

[Function] In order to obtain alkali free glass without a bubble, it is necessary to make 
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a bubble piece generate effective founding gas at the time of melting in an elevated 
temperature, to increase, to surface the path of the minute bubble which exists in 
glass melt, and to remove. So, it is Sn02 although the component which 
decomposes at an elevated temperature and generates founding gas so much 
becomes indispensable. A lot of oxygen gas is generated by the chemical reaction by 
valence change of Sn ion in a high temperature region 1400 degrees C or more. 
[001 1] It sets to this invention and is Sn02 as a clarifier. Since the founding 
effectiveness in a high temperature region is acquired by adding, alkali free glass 
without the bubble used as a display defect can be obtained. 
[0012] Next, the manufacture approach of the alkali free glass of this invention is 
described. 

[0013] First, a raw-materials-for-glass formulation is prepared so that it may become 
glass which has a desired presentation. The presentation range and its reason for 
limitation of glass are explained below. 

[0014] Si02 It is a component used as the network of glass, and the content is 45 - 
65% preferably 40 to 70%. Si02 If fewer than 40%, while chemical resistance will get 
worse, a strain point becomes low, thermal resistance worsens, and if [ than 70% ] 
more, while elevated-temperature viscosity will become large and melting nature will 
worsen, the devitrification object of a cristobalite becomes easy to deposit. 
[0015] aluminum 203 It is the component which raises the thermal resistance of 
glass, and devitrification-proof nature, and the content is 10 - 20% preferably 6 to 
25%. aluminum 203 If fewer than 6%, devitrification temperature will rise remarkably, 
and if [ than 25% ] more [ to it / it becomes easy to produce devitrification in glass 
and ], acid resistance, especially buffered-fluoric-acid-proof nature will fall, and it will 
become easy to produce nebula on a glass substrate front face. 
[0016] B-2 03 It is the component which works as a fusing agent, lowers viscosity 
and makes melting easy, and the content is 6 - 15% preferably 5 to 20%. B-2 03 If 
fewer than 5%, the effectiveness as a fusing agent will become inadequate, if [ than 
20% ] more, while hydrochloric-acid-proof nature will fall, a strain point falls and 
thermal resistance gets worse. 

[0017] MgO is a component which lowers elevated-temperature viscosity, without 
lowering a strain point, and makes melting of glass easy, and the content is 0 - 7% 
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preferably 0 to 10%. If there is more MgO than 10%, the buffered-fluoric-acid-proof 
nature of glass will fall remarkably. CaO also carries out the same work as MgO, and 
the content is 0 - 10% preferably 0 to 15%. If there is more CaO than 15%, the 
buffered-fluoric-acid-proof nature of glass will fall remarkably. While BaO raises the 
chemical resistance of glass, it is the component which improves devitrification 
nature, and the content is 0 - 20% preferably 0 to 30%. If there is more BaO than 
30%, a strain point will fall and thermal resistance will worsen. SrO has the same 
effectiveness as BaO, and the content is 0 - 7% preferably 0 to 10%. Since 
devitrification nature will increase if there is more SrO than 10%, it is not desirable. 
ZnO is a component which improves devitrification nature while improving buffered- 
fluoric-acid-proof nature, and the content is 0 - 7% preferably 0 to 10%. If there is 
more ZnO than 10%, it will become easy to devitrify glass conversely, and a strain 
point will fall, and thermal resistance will no longer be obtained. In addition, if there 
are few total amounts of MgO, CaO, BaO, SrO, and ZnO than 5%, while elevated- 
temperature viscosity will become high and melting nature will get worse, if [ than 
30% ] more [ it becomes easy to devitrify glass and ], it worsens and is not desirable [ 
thermal resistance and acid resistance ]. 

[0018] moreover, everything but the above-mentioned component -- Zr02, Ti02, and 
Fe 203 etc. -- it can add to 5% with a total amount. 

[0019] Next, to a raw-materials-for-glass formulation, it is Sn02. It adds. Sn02 An ' 
addition is 0.05 - 2.0 % of the weight to 100 % of the weight of raw-materials-for- 
glass formulations. The reason is for there to be no founding effectiveness, when 
fewer than 0.05%, for the amount of volatilization to increase, if [ than 2.0% ] more, 
and for glass to become easy to deteriorate. 

[0020] Then, the prepared raw materials for glass are fused. At this time, it is Sn02. 
By the chemical reaction by valence change, a lot of oxygen gas occurs and the 
bubble in glass is removed. 

[0021] Then, melting glass is fabricated in a desired configuration. When using it for a 
display application, it fabricates in the shape of sheet metal using approaches, such 
as the fusion method, the down draw method, a float glass process, and the roll-out 
method. 

[0022] Do in this way. It has the presentation of 2 0.05 - 2% of SiO(s) with weight 
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percent, and the alkali free glass of this invention which does not contain an alkali- 
metal oxide in essence can be obtained. 40 - 70%, aluminum 203 6 - 25%, B-2 03 5 
- 20%, MgO 0 - 10%, CaO 0 - 15%, BaO 0 - 30%, SrO 0 - 10%, ZnO 0 - 10%, Sn02 
[0023] 

[Example] Hereafter, this invention is explained based on an example. 
[0024] (Example 1 ) Table 1 is Sn02. Taking effect, Sample a is As 203. The 
conventional alkali free glass and Sample b which were added as a clarifier are 
Sample a to As 203. The alkali free glass and Sample c which were removed and 
produced are As 203. It is Sn02 to instead of. The alkali free glass of added this 
invention is shown. 
[0025] 
[Table 1] 
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[0026] Each sample was prepared as follows. 

[0027] Raw materials for glass were prepared so that it might become glass which 
has the presentation of a table, and it fused at 1 550 degrees C with the electric 
furnace in 1 hour, and clarity was evaluated. A result is shown in Table 1 . 
[0028] The glass of the sample b which does not add a clarifier at all had remarkably 
bad clarity so that clearly from Table 1 . On the other hand, it is Sn02. The glass of 
the added sample c is As 203. Clarity was good like the used sample a. 
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[0029] In addition, clarity carried out counting of the bubble which remains in glass 
the melting glass which fused the raw-materials-for-glass formulation at 1550 
degrees C for 1 hour on a carbon base after cooling slowly, a sink broth and, and 
evaluated [ that to which the bubble in glass 100g exceeds 1000 pieces ] ** and 100 
or less things for x and 101-1000 things by O. 

[0030] (Example 2) Table 2 shows the example (sample No.1-5) of the alkali free 
glass obtained by the approach of this invention. 
[0031] 
[Table 2] 
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[0032] Each sample was prepared as follows. 

[0033] raw materials for glass were prepared so that it might become glass which has 
the presentation of a table, and it was alike like the example 1 , it carried out, and 
clarity was evaluated. Moreover, with the electric furnace, these raw-materials-for- 
glass formulations were fused for 16 to 24 hours, were cast by 1500-1600 degrees C, 
and the sample was obtained. 

[0034] Thus, thermal resistance and chemical resistance were evaluated about each 
obtained sample. A result is shown in Table 2. 
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[0035] Each sample was excellent in clarity and, moreover, it was good also about 
thermal resistance and a chemical-resistant property so that clearly from Table 2. 
[0036] In addition, thermal resistance is ASTM about a strain point. It measured 
based on the approach of C 336-71 . After chemical resistance was immersed in the 
10-% of the weight hydrochloric-acid water solution held at 80 degrees C in each 
sample about hydrochloric-acid-proof nature for 24 hours, it evaluated by observing 
the surface state of a glass substrate, and showed by O what does not have x and 
completely discoloration in what the glass substrate front face discolored. Moreover, 
after it was immersed in the buffered fluoric acid which serves as 38.7-% of the 
weight ammonium fluoride held at 20 degrees C from fluoric acid 1 .6% of the weight 
in each sample for 30 minutes, buffered-fluoric-acid-proof nature was evaluated by 
observing the surface state of a glass substrate, showed that in which the glass 
substrate front face became cloudy by x, and showed what did not change at all by 
O. 

[0037] 

[Effect of the Invention] According to [ as explained above ] the approach of this 
invention, it is Sn02 as a clarifier. It is possible to manufacture the alkali free glass 
with which the bubble which is excellent in clarity in order to use it, and serves as a 
display defect does not exist. 

[0038] Moreover, the alkali free glass of this invention is As 203. Since it does not 
contain, it is desirable on an environment. And there is no bubble used as a display 
defect, and it has the outstanding thermal resistance and chemical resistance, and is 
especially suitable as a transparence glass substrate for a display. 

[Translation done.] 



<19>H*HMMW (JP> 02) & ffi ^ & $g (A) (ll)ttff(iWftlI»* 

4#l§¥10 - 59741 



(43)&RB ¥^10^(1998) 3 ^3 0 





r 1 






u u o o/uyi 




o /Am 




// r n q p q /on o i n 


/"* n q t? 
Lf 0 9 r 


o /on o i rt 
9/oU a 10 








W*«©»2 FD 


(* 4 JO 


(21) ffiSS^ ftS¥8 -23971 1 


(7DUBA 


000232243 












(22)ffiSH ¥^8^(1996) 8 £ 21 B 




«8W*SMn»JIl2TB7# 






(72)f8W# 


* * 








8fi**#r1jll»H2Tg7# 


H» B#« 












(72)f8W# 


iii* as 










1* B#* 










(54) [ssw©^] «7;^u*5XRr;-?-©fijt^ 








(57) im) 








mm] mm\tixAs z o 3 mm^r. i&i> 









MH#*T'S i 0 2 4 0-7 0 %. 
A 1 2 0 3 6-2 5%, B 2 0 3 5-20%. Mg 
O 0-10%, CaO 0 — 1 5%, BaOO — 30 
%, SrO 0~10% s ZnO 0-10%, SnO 
2 0. 0 5-2%<9i&££*U *»«Kr/^UA 



(2) 



ftHPFP 10-59741 



imxmi] MMsmx'Sio 2 4 0-70%, 

Al, 0 3 6-25%. B 2 0 3 5-20%. Mg 
O 0-10%. CaO 0-15%, BaO 0-3 
0%, SrO 0-10%, ZnO 0-10%, Sn 

o 2 0. 0 5~2%«offl)S$-*L, *«wcr;p*'j 

[fi*«2] MW#*T'Si0 2 4 0-7 0%. 
Al, 0 3 6-25%. B 2 0 3 5-2 0%. Mg 
O 0 — 10%. CaO 0—15%. BaO 0 — 3 
0%. SrO 0-10%. ZnO 0-1 0%?)fflj£ 

5*«flW^Ciliaffli:LTSn0 2 *0. 0 5- 
2. 0«l%aawt4;i:t«f«i:-f4fsr/U*'J^5 

[000 1] 
[0002] 

[fc*<9&ffi] ft*. i B B B fU71/>ff«»'5X 

tt. wjRflitt»<o»tt<of6t, 

[0 0 0 3] iflJdfciiT/fc&ytf^fcl/C, ft* 

6 3-74 9 3 5#Kfc^TSi0 2 -Al 2 0 3 -B 
2 0 3 -CaO-BaO^C9|S7^#y#5X£iygL 

[0004] 

St LTfflv^;ft.i>J:3&#E7/P;$y#7Xii, r;p* 

[0 0 0 5] W'L^'^Asj 0 3 {i«tt*^«ta! 

[0006] *«b*0I«{4, jftfflNfc LTA s 2 0 3 

)Vij >J #7^ i: *OS5t*S SJIflW-S Z. b X'h h . 



[0007] 

fcfrofcteR, fflffifflfc UtAs 2 0 3 <9ftfc9KSn 
0 2 im^hZblz^xmmtfimX'thZb 

[ 0 0 0 8 ] BP*>, *«W)^7^* l> MM 
W#*TSi0 2 4 0-7 0%, A 1 2 0 3 6-2 
5%. B 2 0 3 5-20%. MgO 0-10%. C 
aOO — 15%. BaO 0—30%. SrO 0 — 1 
0%. ZnO 0— 10%. Sn0 2 0.05-2% 

coffin* l . *mmz7)i* y arumm**^ i% 
[0009] ta*^mmr^ v^yxcomm^m 

ti, fi*W#¥TS i 0 2 4 0-7 0%, a 1 2 o 3 

6-2 5%, B 2 0 3 5-2 0%, MgO 0-1 
0%, CaO 0-15%, BaO 0-3 0%. S r 
O 0-10%. ZnO 0-1 O%0)fflj££irU * 

Utters u &mmm & t&t x t * * j: 

*7;P#y#?x^l8K5rffifc:fcvvc, ^5xif4I^ 
ftlfeSSSBIOfcL-CSnOj so. 05-2. oa*%^ 

Mt&ztmmti-z. 

[00 10] 

fifS#x£f&£t£&##^Ii&6#. Sn0 2 Jii 
4 0 0°m±(Om&&mX'S n4*ycr>ffi®>3Zitl l z£ h 

mmizx-ox^M.mm^m.ti . 

[0011] #&BJifcfctvci2. ftSfJhLTSn0 2 

*aant* cttio xn&mx<<Dms®%tf%t>ti 

[0012] *»jni7^* U #5 x^sm 
[0013] t-r. rxmcoajiL&rr&ffjxk&hx. 

V^m^MM^XThzW^h . 
[00 14] Si0 2 iZtfyXV^-y bZlfS. 
#T*>9, -?-<7)#^"ft(i4 0-7 0%, $?2L<f24 5 
-6 5%T'S)I). Si 0 2 3&»4 0X«fc"5^«r^tW*ft 

7 0%J:"J^i:»»K*3W**<«roTjtlltt 

[0015] A 1 2 0 3 {i^5XWW3Rtt. W&SttS 
»«>*B£»T*0. -?"^^rft{i6-2 5%, tf*L< 
ttlO~2 0%T»4. Al 2 0 3 tf6%£*)'J>-%^b 



(3) 



#^¥10-5974 1 



9. 2 5%<k9£^i:WiHi, W<77r-H77 

mttf&T t x $ 9 xa^iSffi^a 1* < * h . 

[ 0 0 1 6 ] B 2 0 3 (iSifJt LTi!l# . IfittSrTWC 

%. 3?£L<{46-1 5%T'&I>. B 2 0 3 tfSXJO 

[0017] Mg 0{ia^C*TH fc ftSa«i**TH , T 
^5Xtf!fflSa*««fc:-tSjS^T* 0 , *«0£*T»4 0 
-10%. #*L<I40~7%'C&*. MgO#l 0% 

J: 0 # v > t # y x n w a v ? r - K y >v m&?m l < ft 

Tt«. CaOi,MgOt|SI«^lll#S:L. ZcottM. 
140—1 5%, L<J40~1 0%T'&l>. CaOtf 
1 5 % J: 0 Hfjxvmrtv 7T-V7 y BMt*«» 
IXffiTf*. BaOtt#?*^W»ifttt£|fi|Jh$tf* 
f: fc t*3itt* 0 . *?>*Wtt4 0 
-3 0%, $f£b<(40-2 0%?h&. 0 
%i l 5*^i:SiS3& t fiTLTiBJRtt* s »< ! 5:4. SrO 
J4 B a O i: ffl&Wm&$> 0 . *05£*JH4 0-10 
%. tf*L<(40~7^T*S. SrOA!lO%±^ 
^fc*iffl^i*ffctf>JIF4L<$:V*. Z nOJ4»A-y7 
r - H 7 -yB?tt^K#-fl» 1 1 1 lz$Mit&3.&tlf$. 
«"C*0. -eo^*4{40-l 0%. #£L<{40-7 
ZnO**l 0%J: "J^fcififctf?****® 

-5. SrfcMgO, CaO, BaO, S r O&tfZ nOffl 

aftfSkkfct:. j{f7.x#*BLS<S:9. 30%J: 

[0018] &?z±.3ft&ttCDmiZ. Zr0 2 . T i O 

4. 

[0019] &fc#?XMflH£ftfc. SnOj £fe&D 
tl>. Sn0 2 (DmoMit. tfyXWfflm&falQQ'SL 

4*t*tuco. 05-2. onmxx'hh. -eoa* 

{4. 0. 0 5«±O^V^««BJMW*<, 2. 0% 

[00203 m^x. miiLfztiyxmAzmm-th. 

i<0t#. Sn0 2 COW^fcfciSfl^raSfcJoT 
[0021] ig|(fcff5*&mS<0JBttfcjS?B-$- 

[ 0 0 2 2 ] £<9 J: o [z LX . MMSftmX'S i 0 2 
40-70%. A1 2 0 3 6-25%, B 2 0 3 5 
-2 0%, MgO 0-10%. CaO 0-15%. 
BaO 0 — 30%. SrO 0 — 10%. ZnO 0 



-10%. SnOi 0. 0 5~2%WfijS£*fU * 
[0023] 

imam kt. latwica^v^T+ffeBBSiiB^s. 
[0024] mtmi ) iiiisno 2 <oa**^u 

SflattAsj 0 3 fcSfflfli: l/caam 
Uc«oiiT;^U^x. ICfibliMflaA^As 
2 0 3 S-^^T^St/tilT^'J^X. SGflcttA 
s 2 0 3 WftbOtSnO, Sr^3DL^*^cO*E7/P 

[0025] 
[HI] 



am 


a 


b 


c 




S i 0 Z 


60. 


0 


60. 


0 


6 0. 


0 




A 1 2 0 3 


1 8. 


0 


16. 


0 


1 6. 


0 


7 


Be 0 3 


8. 


5 


8. 


5 


8. 


5 




MgrO 


4. 


0 


4. 


0 


4. 


0 




CaO 


t. 


0 


1 - 


0 


1. 


0 


IK 


BaO 


6. 


0 


6. 


0 


6. 


0 




SrO 


3. 


5 


3. 


5 


3. 


5 


*— < 

1 


ZnO 


1. 


0 


1. 


0 


1. 


0 


a 

% 


















SnO ? 










0. 


3 




A s 3 0 3 


0, 


3 










» ia tt 


O 


X 


O 



[0026] «i*PK4ijW> J: o t t/CHK Lfc . 



[0027] mc?)mf8.ZGi-$>tfyXt%h£oi,ztf7 

xmrnmsi. m&mzx i 5 5 o°cx- 1 mra-tissn 

UlfflttfcffttU:. WRS*l(C7i^. 

[0 0 28] m WJte*>&J:olc, «^J^<^ 
JpL'5rvWb^7X(4?fStt* { *U<«*>-5^. - 
3k Sn0 2 *JiaiDLfctCRcOXf5^4. As 2 0 3 

[0029] &fc«}g«:{4. ii'yxwmm^i 1 5 5 

o*cT- 1 mmmmLtzmmtfyxt:ti-#y£±.i l zffiL 

L. ^XlOOg+O^lOOOffl^SiStcOS- 
x. 1 0 1 — 1 OOOf@i?)ic7)5:A. lOOfflOT^t 

[0030] ) *2(4. *»flW*t6K«fc 0 

1»^<i4*IT/^ 'J tfyxvmm ( KflN o . 1 - 
5) 5r^LTV>4. 
[003 1 3 
[«2] 



(4) 



fSHffl 0-5974 1 





1 


2 


3 


4 


5 




S i 0 3 


53. 8 


59. 


8 


63. 


0 


62. 


0 


55. 9 


if 


A U 0 } 


1 9. 8 


1 5. 


7 


20. 


5 


1 8. 


0 


11.1 




Be Oa 


10. 7 


8. 


5 


6. 


3 


8. 


7 


9. 2 


% 


MarO 




3. 


9 


0. 


5 


4. 


7 




m 


CaO 


3. 2 


0. 


8 


6. 


8 






4. 8 


& 


B aO 


2. 2 


6. 


1 


0. 


4 


1 . 


2 


1 3. 4 




SrO 


9. 1 


3. 


3 


0. 


7 


0. 


8 


4. 5 


£ 

a 


ZnO 




1. 


1 






3. 


1 


0. 8 
























Snd 


1. 2 


0. 


8 


1. 


8 


1 . 


5 


0. 3 


» S 


0 


0 


O 


O 


O 


oc> 


672 


665 


7 1 5 


668 


6 1 9 


« m m ft 


0 


0 


O 


O 


O 


»/t?7y-f7»lft 


O 


0 


o 


O 


o 



[00 32] 4HKfltt3W> J: 3 Hz IXMM Uz. 

[ 0 0 3 3 ] H^fflfiSteW-f* t tth X 0 iztfy 

zmzmm. nmmi t®mwzL~cm&&m 

0 0~1 6 0 0'CTl 6-2 4B9BBMIL. 

[00 34] £<0J3fcLTfcWifcSWBfc:ovvC, 

[00 3 5]*2a»&BH4>*«8rJ:3fc:. #f#F4i: 

[00 36] ifeWRttU, M^i*ASTM C3 36 
-7 1 <o:fr8;fcaE^vvtra£Lfc. ffgffitttt, 
ttCov^T««R^8 ortcfiUfifSii*: 1 0£t%jSK 



3 8. 7M%7-y"ft7>' ; E^'7Ai 1 . 6fi*%7'y 
A*. y 7 r - H7 3 04HB»8ILfca, 

[00373 

fUf. fflS^Jt LT S n0 2 SttfflrSfcfttafattfc 

[0 0383 &tz^ *%PM<7MT)l'#VtfyXli^ As 
2 0 3 t**rL*lr^fttap§yi#*LV^WT*>6. 



